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Division of Legal Counsel 
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Manager, Compliance Section 
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RE:  Consent Decree, United States, et al. v. Gateway Energy & Coke Company LLC, et al. 

Stack Testing Report for GECC May 2017 Stack Testing 

Haverhill Coke Company, LLC Facility (Ohio EPA Facility ID 0773000182) 

 

 

To Whom It May Concern, 

 

The United States, the State of Illinois, the State of Ohio, Gateway Energy & Coke Company, 

LLC (GECC), Haverhill Coke Company, LLC (HNCC) and SunCoke Energy, Inc. (SunCoke) are parties 

to a Consent Decree (CD) lodged in the U.S. District Court for the Southern District of Illinois with an 

Effective Date of November 7, 2014. 

 

In accordance with Paragraphs 29, 30, and 33 of the CD, HNCC and GECC are required to 

conduct stack testing during any Scheduled FGD Maintenance that lasts more than 2 days and a report 

documenting the results of the stack test must be submitted no later than 60 days after conducting the 

stack test.   GECC  conducted stack testing pursuant to Paragraphs 29 and 30 on May 3 – 12, 2017, during 

Scheduled FGD Maintenance.  Attached, please find the report documenting the stack test results.   
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Please contact me at 740-355-9871 or kmbatten@suncoke.com if you have any questions or 

concerns. 

 

 

Sincerely, 

 

 
 

Katie Batten 

Director of Environmental 

SunCoke Energy, Inc. 
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1. INTRODUCTION/OVERVIEW 

 

 Gateway Energy & Coke Company (GECC) operates a 120 oven heat recovery coking 

facility in Granite City, Illinois. A series of stack tests were performed at GECC on Bypass Vent 

Stack No. 5 over the period of May 3 through May 12, 2017. These tests were performed to 

collect information required by a Consent Decree (CD) and by the United States Environmental 

Protection Agency (USEPA) as part of an information collection request. This report documents 

the results of a portion of the testing – the tests performed to satisfy the CD. 

 

 SunCoke Energy, Inc.; Haverhill North Coke Company; and GECC (collectively, 

SunCoke) entered into a CD with the United States and the states of Ohio and Illinois to resolve 

alleged Clean Air Act violations. This CD became effective on November 7, 2014. Paragraph 29 

of the CD requires stack testing of one of the bypass vent stacks at GECC during flue gas 

desulfurization (FGD) system maintenance that is scheduled to last more than 2 days. GECC 

performed FGD maintenance beginning May 1, 2017, for a period of 28 days and performed the 

required tests on Bypass Vent Stack No. 5. GECC previously submitted a test protocol to 

USEPA and Illinois EPA of the FGD on February 27, 2017. Paragraph 33 of the CD requires 

submission of a report documenting the results of the test by no later than 60 days after the test. 

This report satisfies that requirement. 

 

 Table 1 shows the test results compared to CD limits. 

 

Table 1. Bypass Vent Stack Test Results 
Pollutant CD Limit Test Result Comply with CD limit? 

Total PM/PM10 (filterable plus condensable – 

pounds/hour) 

34.3 12.7 Yes 

Lead (pounds/hour) 0.186 0.075 Yes 

Mercury (pounds/hour) NA 0.0023 NA 

NOx (pounds/hour) NA 13.1 NA 

Hydrogen chloride (pounds/hour) NA 25.2 NA 

Sulfuric acid mist (pounds/hour) NA 19.3 NA 
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 The remainder of this report contains CD requirements (Section 2), test results (Section 

3), test methods (Section 4), sample train diagrams (Appendix A), production data (Appendix B), 

calculations and field data (Appendix C), analytical reports (Appendix D), and calibration 

information (Appendix E). 
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2. CONSENT DECREE TEST REQUIREMENTS 

 

 The CD requires that a series of tests be performed during periods of FGD maintenance 

scheduled to last more than 2 days. These tests were performed May 5-6, 2017 and May 8-9, 

2017. The measured pollutants were: 

 

 Particulate matter (PM) and particulate matter less than 10 microns diameter (PM10) 

 Lead 

 Mercury  

 Hydrogen chloride (HCl) 

 Sulfuric acid mist (H2SO4) 

 Nitrogen oxides (NOx) 
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3. STACK TEST RESULTS 

 

 The bypass vent stacks at GECC were opened to begin FGD maintenance on May 1, 

2017. The stack tests for the CD started May 5, 2017, at approximately 15:00 and were 

completed on May 9, 2017, at approximately 18:00. Paragraph 19 of the CD requires that 

emissions be minimized during all bypass venting. This includes restrictions on the maximum 

average coal charge (an average 42.5 tons/oven for the facility) and the maximum coal sulfur 

content (allowed up to 1.1%). The coal charge tonnage was near the maximum allowed and the 

coal sulfur was representative: 

 

 Coal charge during all tests: no more than 42.5 tons per oven on average 

 Coal sulfur during tests: 0.86% to 0.88% by weight  

 

 The coal charge to each oven is measured by a calibrated weigh bin, which batches each 

coal charge prior to charging it to the oven. During the test, GECC complied with the CD 

requirement for emissions minimization, which requires a maximum of 42.5 tons on average 

charged per oven and a maximum coal sulfur of 1.1%. The date and amount of coal charged to 

each oven under Bypass Vent Stack No. 5 during the tests are shown in Appendix B. The coal 

sulfur analysis during the tests is also included in Appendix B.  

 

 The 120 ovens at GECC operate on a 48-hour coking cycle. Half the ovens are pushed 

and charged each day. For example, the 60 odd-numbered ovens are pushed and charged one day 

and the 60 even-numbered ovens are pushed and charged the next. There are two production runs 

per day; approximately one-fourth of the ovens are pushed and charged during each production 

run. Production at GECC occurs from approximately 19:00 in the evening until 04:00 the next 

morning.  

 

 As requested by USEPA, one test run was performed during pushing and charging 

(conducted during the first pass on the heat recovery steam generator [HRSG] Stack No. 5 

ovens). Pushing and charging requires approximately 8 to 9 hours each day. Typically no 

pushing and charging occurs during the other 15 to 16 hours of the day. The average daily 



 

 

 

5 

emissions rates are based on performing one run during pushing and charging and two test runs 

in the mid to late parts of the production cycle where there is no pushing and charging. 

 

 The stack tests for HCl, H2SO4, and NOx were performed on May 5 and 6. One test run was 

performed during the first production run on May 5. The information for the individual test runs and 

the average results are presented in Table 2. The stack tests for particulate matter, lead, and mercury 

were performed on May 8 and 9. One test run was performed during the first production run on May 

8. The information for the individual test runs and the average results are presented in Table 3. 
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Table 2. HRSG Bypass Vent Stack No. 5 Test Results for HCl, H2SO4, and NOx 

 

 

 

 

  

Information 

Type
Parameters Average

Run No. 1 2 3

Date 5/5/2017 5/5/2007 5/6/2007

Test During Production? No Yes No

Average charge/oven (wet tons coal)

O2 (%) 9.7 7.7 11.7 9.7

CO2 (%) 7.0 8.5 5.5 7.0

Run times 15:26-17:05 19:30-21:11 13:22-14:58

Sample time (minutes) 72 72 72 72

Volume sampled (dscf) 44.01 43.79 49.73 45.85

Moisture content (%Vol.) 10.0 10.1 10.3 10.1

Stack Gas Temperature (
o
F) 1,402                   1,517              1,303                     1,407        

Stack Velocity (ft/sec.) 52.2 54.1 55.7 54.0

Gas Flow Rate (ACFM) 199,250 206,413 212,791 206,152    

Gas Flow Rate (SCFM) 55,456 54,103 62,445 57,334      

Gas Flow Rate (DSCFM) 49,898 48,646 56,009 51,518      

Percent Isokinetic 102 104 102 103           

Run times 16:50-17:50 19:30-20:30 13:22-14:22

Sample time (minutes) 60 60 60

Volume sampled (dscf) 18.9 18.7 18.4 18.7

HCl concentration (ppm) 88 83 88 86

HCl mass rate (pounds/hr) 24.9 22.9 27.9 25.2

H2SO4 concentration (ppm) 32.8 21.9 19.3 24.7

H2SO4 mass rate (pounds/hr) 25.0 16.3 16.5 19.3

NOx concentration (ppm) 34.6 49.3 24.0 36.0

NOx emission rate (pounds/hr) 12.4 17.2 9.7 13.1

H2SO4

Emissions

42.2

HCl

All sampling 

trains
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Table 3. HRSG Bypass Vent Stack No. 5 Test Results for PM/PM10, Lead, and Mercury  

 

 

 
 

 

Information 

Type
Parameters Average

Run No. 1 2 3

Date 5/8/2017 5/8/2017 5/9/2017

Test During Production? No Yes No

Average charge/oven (wet tons coal)

O2 (%) 11.7 11.7 11.8 11.7

CO2 (%) 5.5 5.1 5.1 5.2

Run times 13:25-17:49 21:25-01:07 14:38-18:01

Sample time (minutes) 120 120 120 120

Volume sampled (dscf) 78.03 79.00 77.44 78.2

Moisture Content (% Vol.) 8.2 8.7 11.1 9.3

Percent Isokinetic 100.3 100.4 102.1 101

Stack Gas Temperature (
o
F) 1,291              1,359           1,327            1,325        

Stack Velocity (ft/sec.) 51.5 54.6 53.2 53.1

Gas Flow Rate (ACFM) 196,515          208,568       202,966        202,683    

Gas Flow Rate (SCFM) 58,564            59,601         58,978          59,048      

Gas Flow Rate (DSCFM) 53,768            54,410         52,414          53,531      

Run times 13:25-17:49 21:25-01:07 14:38-18:01

Sample time (minutes) 120 120 120 120

Volume sampled (dscf) 78.3 73.7 81.5 77.8

Moisture Content (% Vol.) 10.5 12.3 11.1 11.3

Percent Isokinetic 102.9 104.3 103.2 104

Stack Gas Temperature (
o
F) 1,275              1,353           1,322            1,317        

Stack Velocity (ft/sec.) 51.2 50.9 55.2 52.4

Gas Flow Rate (ACFM) 195,344          194,177       210,545        200,022    

Gas Flow Rate (SCFM) 58,738            55,662         61,339          58,580      

Gas Flow Rate (DSCFM) 52,549            48,825         54,538          51,971      

Concentration total PM/PM10 (gr/dscf) 0.025 0.037 0.021 0.027

Particulate Mass Rate (pounds/hr)

  Filterable PM/PM10 3.9 11.1 5.0 6.7

  Total PM/PM10 (filterable plus condensable) 11.4 17.3 9.3 12.7

Lead concentration (ug/m3) 287 515 368 390

Lead emission rate (lb/hour) 0.056 0.094 0.075 0.075

Mercury concentration (ug/m3) 11.2 12.7 12.2 12.0

Mercury emission rate (lb/hour) 0.0022 0.0023 0.0025 0.0023

PM/PM10

Emissions

42.3

All sampling 

trains

Metals
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4. STACK TEST METHODS 

 

 The test methods are listed in Table 4. Each test was based on USEPA reference methods 

or alternative methods approved by USEPA.  

 

Table 4. Test Methods 
Emission Unit Pollutant Test Method Reference Comment 

Bypass vent stack 

No. 5 

Traverse point layout USEPA Method 1  

Gas flow rate USEPA Method 2  

Gas molecular weight USEPA Method 3A Measured O2 and CO2 

Moisture USEPA Method 4  

PM/PM10 USEPA Method 5/202  

NOx USEPA Method 7E  

H2SO4 USEPA Conditional Test 

Method (CTM)-13 

Controlled condensate method 

HCl USEPA Method 26A  

Lead and Mercury USEPA Method 29  

 

 This section contains a brief description of the sampling and analytical procedures for 

each method that was employed during the test program. Any deviations from the methods are 

also discussed. 

 

4.1 Sampling Point Determination – USEPA Method 1 

 

 The number and location of the sampling or traverse points was determined according to 

the procedures outlined in USEPA Method 1. The sample location was inspected to ensure 

USEPA Method 1 criteria are met. All points were at least 1.0 inch from the stack wall, per 

Method 1. The bypass vent stack required a 24 point traverse for isokinetic sampling, which was 

spread evenly across two sampling ports. 

 

4.2 Flue Gas Velocity and Volumetric Flow Rate – USEPA Method 2 

 

 The flue gas velocity and volumetric flow rate were determined according to the 

procedures outlined in USEPA Method 2. Velocity measurements were made using S-type Pitot 

tubes that had been calibrated in a wind tunnel according to USEPA Method 2 criteria. 
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Differential pressures were measured with a fluid-inclined manometer. Flue gas temperatures 

were measured with Type K thermocouples equipped with digital readouts.  

 

4.3 Flue Gas Composition – USEPA Method 3A 

 

 Flue gas analysis for oxygen (O2) and carbon dioxide (CO2) concentrations to determine 

the flue gas dry molecular weight was performed in accordance with USEPA Method 3A directly 

utilizing continuous emissions monitors (CEMs) for each gas or by obtaining integrated samples 

that were then analyzed by CEMs for each gas. The concentrations of O2 and CO2 were reported 

in percent levels. 

 

4.4 Flue Gas Moisture Content – USEPA Method 4 

 

 The flue gas moisture content was determined in conjunction with each USEPA Method 

5/202, Method 29, and Method 26A sampling trains and according to the sampling and analytical 

procedures outlined in USEPA Method 4. The impingers were connected in series and contained 

reagents as described in Section 4.5. The impingers were contained in an ice bath to ensure 

condensation of the moisture in the flue gas stream. Any moisture that was not condensed in the 

impingers was captured in the silica gel; therefore, all moisture was weighed and entered into 

moisture content calculations. 

 

4.5 PM/PM10 – USEPA Methods 5/202 

 

 The CD requires testing for PM and PM10. PM consists of two components – filterable 

and condensable. It was not practicable to measure filterable PM10 in the GECC bypass vent 

stacks because the temperature (over 1,600ºF) was outside the range of the equipment typically 

used for Method 201A (400ºF). Certain modifications to the method may be used to extend the 

range to 500ºF. The equipment described in Method 201A cannot be used above this temperature 

without alternate construction techniques and the use of exotic materials (40 CFR 60, Appendix 

A, Method 201A, 8.6.1). In any event, Method 201A uses an in-stack filter after the cyclone, 
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which limits the temperature to approximately 1,000ºF. Therefore, PM10 emissions were 

assumed to be the same as PM emissions. 

 

 The sampling probe was fitted with a calibrated, S-type Pitot for measuring exhaust gas 

flow rates and a K-type thermocouple for measuring the gas stream temperature. The absence of 

cyclonic flow was verified prior to performing the compliance tests.  

 

 The filterable PM was measured in accordance with USEPA Reference Method 5. The 

filterable PM was performed by extracting a sample of the stack exhaust gas stream through a 

one-piece quartz nozzle and liner encased in an air-cooled probe. The probe was attached to a 

heated, glass filter holder containing a pre-weighed, glass-fiber filter. The filter heater box was 

maintained at a temperature of 248°F +25°F as measured by a K-type thermocouple in the filter 

holder housing. 

 

 At the conclusion of each test run, the sample train was recovered by rinsing the sample 

probe and nozzle three times with acetone into a sample container. The filter was removed from 

the filter holder and placed into a Petri dish and sealed for transportation. The front half of the 

glass filter holder and connecting elbow were rinsed with acetone into the probe wash sample 

container. A sample of the acetone used in the sample recovery was collected and analyzed as a 

reagent blank. The acetone rinses and filters were analyzed for filterable PM. 

 

 The condensable fraction of PM was measured using the procedures described in USEPA 

Reference Method 202. The impinger train contained a water-jacketed coil condenser between 

the heated filter outlet and inlet to the first impinger. The water condensed in the coil condenser 

drops into a knockout impinger. The second impinger is initially empty. The cooled gas then 

passes through a Teflon filter maintained in the range of 65°F to 85°F. The third impinger 

initially contains 100 mL of distilled water. The fourth impinger contains approximately 

200 grams of indicating silica gel. The third and fourth impingers are placed in an ice bath to 

maintain the impinger train outlet temperature at ≤65°F. 
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 After testing, the impinger train was moved to the test trailer and connected to a cylinder 

of pure nitrogen and purged for 60 minutes at a flow rate of 14 liters per minute. The condenser, 

first two impingers, connecting glassware, and front-half of the Teflon filter holder were rinsed 

with water for the inorganic sample and with acetone followed by hexane for the organic sample. 

The Teflon filter, organic and inorganic rinses, and reagent blanks were analyzed for inorganic 

and organic condensable PM. 

 

4.6 HCl – USEPA Method 26A 

 

 The HCl sampling was performed using an USEPA Method 26A sampling train. The 

train consisted of a quartz liner fitted into an air-cooled sampling probe. This is required because 

the stack temperature was at least 1,600°F. The probe was connected to a heated, glass filter 

holder containing a quartz filter. The outlet of the filter holder was connected to a series of ball-

joint impingers. The first and second impingers were the Greenburg-Smith type and each 

contained 100 mL of 0.1N sulfuric acid (H2SO4). The third impinger was a modified Greenburg-

Smith impinger containing water. The fourth impinger was a modified Greenburg-Smith 

impinger containing 200 grams of indicating silica gel. Only the impingers that absorb HCl (the 

H2SO4 impingers) were analyzed. 

 

4.7 H2SO4 – Conditional Test Method 13 (CTM-13) 

 

 Conditional Test Method 13 (CTM-13) method, also known as NCASI Method 8A, was 

developed as an alternative to USEPA Method 8 for determining H2SO4 emissions from Kraft 

recovery furnaces. It has been observed that the reference method, USEPA Method 8, can be 

subject to significant interference from sulfur dioxide (SO2) as well as sulfates if they are present 

in the PM. This alternative method uses a quartz in-line filter to remove PM from the gas stream 

prior to capturing H2SO4. The use of a controlled condensation technique instead of impingers 

reduces the potential for positive bias from SO2. This conditional test method was used because 

the expected sulfur trioxide concentration was small (less than 20 parts per million), and the 

alternate test method is likely to be more accurate in this situation. 
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 The CTM-13 sampling train consisted of a quartz tube wrapped in an insulating blanket 

that was used as the sampling probe. The exit of the probe was connected to a filter holder 

containing a quartz filter, which was maintained at a temperature of 550°F by means of a 

cylindrical heating mantle. The outlet of the filter holder was connected to a modified Graham 

condenser that was constructed with a Type-C glass frit and 200 cm of 5-mm ID glass tubing 

condenser coil. The outer condenser chamber contained water maintained at a temperature 

≤150°F by means of a recirculating water bath. The outlet of the heated coil condenser was 

connected to a series of glass impingers. The first impinger was a Greenburg-Smith filled with 

100 mL of 3% hydrogen peroxide (H2O2). The second impinger was a modified Greenburg-

Smith also filled with 100 mL of 3% H2O2. The third impinger was a Greenburg-Smith filled 

with 100 mL of distilled water. The fourth impinger was a modified Greenburg-Smith filled with 

200 grams of indicating silica gel. The sampling train was connected, by means of an umbilical 

cord, to the control console. The control console contained the dry gas meter, sampling pump, 

heat controllers, and sample rate controls. 

 

 The CTM-13 sample train was operated by placing the end of the quartz sample tube 

approximately 3 feet into the vent stack. A gas sample was then extracted from a single sampling 

point in the stack, at a constant sample rate of 10.0 L/min (±10%), for a 1-hour period. Leak 

checks were performed at both the beginning and ending of a sample test run. 

 

 At the conclusion of the test run, the CTM-13 sample train was removed from the 

sampling platform and recovered in the test trailer. The sample recovery was performed by 

rinsing the H2SO4 condenser with distilled water. The H2SO4 condenser rinse was collected into 

sample containers. The impingers were discarded since they are designed to collect SO2, which 

was not a target pollutant for these tests. The H2SO4 sample containers were then sealed at the 

site for subsequent analysis. The CTM-13 analysis was performed by suppressed ion 

chromatography.   
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4.8 NOx/O2/CO2 – USEPA Method 7E 

 

 During the May 5 and 6 tests, AECOM operated CEMs for NOx and O2/CO2 according to 

USEPA Methods 7E and 3A, respectively. The CEM analyzers were calibrated before the start of 

testing. System bias checks were performed before and after each test run. The calibration and 

bias checks used USEPA protocol gases according to USEPA Method 7E and Method 3A 

guidelines. The gases were measured continuously, and an electronic data logger recorded 

1-minute averages for the test runs.  

 

 The CEM sampling was performed by placing a sample probe in the stack to withdraw a 

continuous gas sample. The gas sample was transported through a heated, Teflon sample line to 

an electric gas chiller that removed moisture from the gas stream. Exiting the gas chiller, the 

dried sample gas was distributed to each CEM for subsequent analysis. 

 

4.9 Lead and Mercury – USEPA Method 29 

 

 The lead and mercury sampling was performed using an USEPA Method 29 sampling 

train. The sample train consisted of an integrated quartz nozzle and probe liner fitted into an air-

cooled sampling probe. This is required because the stack temperature was at least 1,600°F. The 

outlet of the probe was connected to a heated, glass filter holder containing a quartz fiber filter. 

The outlet of the filter holder was connected to a series of ball-joint impingers. The first 

impinger was a modified Greenburg-Smith containing 100 mL of a 5% nitric acid (HNO3)/10% 

H2O2 mixture. The second impinger was a Greenburg-Smith containing a 5% HNO3/10% H2O2 

mixture. The third impinger was a modified Greenburg-Smith and was initially empty. The 

fourth and fifth impingers were modified Greenburg-Smith types containing a mixture of 4% 

potassium permanganate (KMnO4)/10% H2SO4. The sixth impinger was a modified Greenburg-

Smith containing 200 grams of indicating silica gel. The remainder of the sampling train was 

identical to the previously described Method 5/202 train. 

 

 The Method 29 train was operated identically to the Method 5 train, except the total 

sample volume collected was at least 70 dry standard cubic feet to ensure adequate detection 
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limits of the target metals. At the conclusion of the sample run, the Method 29 sample train was 

removed from the stack to the sample recovery trailer for subsequent recovery per Method 29 

procedures. The sample probe was washed on the stack to avoid potential breakage of the probe 

liner. 

 

 At the conclusion of each Method 29 test run, the sample train was recovered by washing 

the nozzle/probe assembly and front half of the filter holder three times with 0.1N HNO3 into a 

sample container. The impinger train was then disassembled and each impinger weighed to 

determine the moisture gained during the sample run. The liquid contents of impingers one and 

two were transferred into a sample container along with the 0.1N HNO3 rinse. Impinger three 

was also rinsed with 0.1N HNO3. The contents of impingers four and five were transferred into a 

sample container. The impingers were then rinsed with 100 mL of fresh KMnO4 solution. The 

rinse was transferred to a separate sample container. The impingers were then rinsed with 

100 mL of deionized water and added to the same sample container. A 25 mL rinse of 8N HNO3 

was performed and collected into a separate sample container. The silica gel in the last impinger 

was recovered for subsequent reconditioning. 

 

 Samples of the filter, deionized water, impinger solutions, and rinse solutions were 

collected along with the actual test samples to serve as blanks for the tests. The blank samples 

were analyzed along with the actual test samples. 

 



 

 

 

 

Appendix A 

SAMPLE TRAIN DIAGRAMS 

 



 

 

 

A-1 

 
USEPA Method 5 Train (front portion) 

 

 
 

USEPA Method 202 Train (back portion)  



 

 

 

A-2 

 
 

USEPA Method 26A Train (no NaOH in back impingers) 

  



 

 

 

A-3 

 
 

USEPA Method CTM-13 Train 

  



 

 

 

A-4 

 
 

 

USEPA Method 29 Train 
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